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WUDGLWLRQDOSODQQLQJIUDPHZRUNLVJHQHUDOO\DVLQJOHIXWXUHGHWHUPLQLVWLFDSSURDFK7RDYRLGWKHULVNRIV\VWHPIDLOXUH
XQGHUFRQGLWLRQVWKDWFDQVLJQLILFDQWO\FKDQJHRYHUWLPHDPXOWLSOHVFHQDULRDSSURDFKKDVSURYHQWRKDYHDGYDQWDJHV











PXOWLXVHUV¶ DFWLYLWLHV LUULJDWLRQDO FLYLO LQGXVWULDO HWF 7KH FRQFHSW RI ³DGHTXDWH OHYHO´ RI IXOILOOPHQW PXVW EH
GHILQHGFRQVLGHULQJERWKWKHULVNRIVKRUWDJHRFFXUUHQFHVDQGFRVWRIHDUO\ZDUQLQJDQGWKHFRQVHTXHQWO\DFWLYDWLRQ






LQ WKH H[DPLQHG WLPHKRUL]RQ ,Q D ILUVW VWHS LW LV SRVVLEOH WRZRUN XVLQJ D FRQILJXUDWLRQZLWK SDUDOOHO VFHQDULRV
IROORZHGE\DVLPXODWLRQDLPHGWRFRQILUPWKHUHOLDELOLW\RIHDFKVROXWLRQ(YHU\VROXWLRQLVFRPSRVHGE\DVHWRI






















WHVWV EDVHG RQ KLVWRULFDO GDWD 7KH DJJUHJDWHGPXOWLVWDJH VWRFKDVWLF SURJUDPPLQJPRGHO FDQ EH H[SUHVVHG DV WKH
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WKDW WKH V\VWHPPDQDJHU LVZLOOLQJ WRGHOLYHU WRKLPDQG WKDW LV LQGHSHQGHQWRISRVVLEOH VFHQDULRVRIXQFHUWDLQW\
8VXDOO\ WKLVQHZWDUJHW OHYHO[EZLOOEH OHVV WKDQ WKHXVHU¶VGHPDQGGXH WR LQKHUHQWVFDUFLW\RI WKHUHVRXUFH7KH
GLIIHUHQFHEHWZHHQRULJLQDOGHPDQGVDQGUHGXFHG WDUJHW[EZLOO UHSUHVHQW WKHSODQQHGVKRUWDJHVZKLFK WKHXVHU LV
DVNHGWRDFFHSWXQGHUGURXJKWFRQGLWLRQV%HVLGHVWKLVSODQQHGVKRUWDJHWKHUHFDQDOVREHXQSODQQHGVKRUWDJHVZKHQ
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WKDW DOORZV PLQLPL]LQJ WKH FRVWV VXSSRUWHG E\ ZDWHU V\VWHP¶V PDQDJHU 7KH TXDGUDWLF VHFRQG LWHP LV WKH ³ULVN
IXQFWLRQ´ LW FRXOG EH FRQVLGHUHG OLNH D QRQOLQHDU ³VRFLDO IXQFWLRQ´ LQ RUGHU WR JXDUDQWHH XVHUV¶ PDMRU SULRULW\
IXOILOOPHQWVUHIHUULQJWRIXWXUHVFHQDULRV,QWKLVZD\JLYLQJDZHLJKWWRERWKIXQFWLRQVZHFDQILQGWKHVROXWLRQRID
FRVWULVNEDODQFLQJSUREOHP7KHUHODWLRQVKLSEHWZHHQFRVWIXQFWLRQDQGULVNIXQFWLRQLVUHJXODWHGE\WKHSDUDPHWHUO




YDOXH [E ZKLFK ZLOO EH XVHG OLNH D QHZ WDUJHW YDOXH IRU D IROORZLQJ GHWHUPLQLVWLF PRGHOLQJ SKDVH FDOOHG UH
RSWLPL]DWLRQ7KHDLPRIWKHUHRSWLPL]DWLRQSKDVHLVWRHYDOXDWHWKHVHQVLWLYLW\RIWKHV\VWHPFRPSDUHGWRWKHDGRSWHG




WKDWPXVWEHHYDOXDWHGDQGDFFHSWHGE\V\VWHPPDQDJHU7KHDLPRI WKLVSDSHU LV WRGHILQH WKHRSWLPDOSXPSLQJ
VWDWLRQVDFWLYDWLRQ WKUHVKROGVPDLQO\XVLQJUHVHUYRLUV¶VWRUDJHYROXPHV OLNH WULJJHUYDOXHV7KHUHIRUHZHKDYH WR
GHILQH WKHVH YDOXHV E\ D FRVWULVNEDODQFLQJ SURFHVV FRQVLGHULQJ SXPSLQJ HQHUJ\ DQG PDQDJHPHQW FRVWV FRVW









WLPHKRUL]RQSHULRGXVLQJPXOWLSHULRGUXOHVDVGHILQHG LQ >@ ,Q WKLVZD\ LW LVSRVVLEOH WRGHVFULEH WKHFRPSOHWH
EHKDYLRURIWKHV\VWHPLQWKHZKROHH[WHQVLRQRIWKHWLPHKRUL]RQ6FKHPDWLFDOO\LQWKLVPXOWLSHULRGUHSUHVHQWDWLRQ
QRGHVFRXOGLQGLFDWHZDWHUVRXUFHVGHPDQGVUHVHUYRLUVVLWXDWLRQLQHDFKSHULRGZKLOHDUFVUHSUHVHQWWKHDFWLYLWLHV¶
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FRQQHFWLRQVEHWZHHQWKHP$UFVDUHGLYLGHGLQWZRW\SHVSK\VLFDODUFVGHVFULELQJVSDWLDOIORZWUDQVIHUVDQGLQWHU









WKHFRUUHFWO\EDODQFHGHYDOXDWLRQRI WKHVH&0LSHQDOL]DWLRQFRHIILFLHQWV LV DFRPSOH[ WDVN LWKDVEHHQGHYHORSHG
GXULQJDSUHOLPLQDU\SDUDPHWULFDQDO\VLVFRQVLGHULQJRQO\IHZVDPSOHVFHQDULRV'XULQJWKLVDQDO\VLVWKHSHQDOL]DWLRQ
FRHIILFLHQWYDOXHVRQHIRUHDFKSXPSVWDWLRQDUHUHWULHYHGE\PRGHORSWLPL]DWLRQDVWKH\DUHFRQVLGHUHGOLNHYDULDEOHV
WR EH RSWLPL]HG7KHUHIRUH WKH REMHFWLYH IXQFWLRQ RI WKHPXOWLSHULRG SUREOHP FRQVLGHULQJ DFWLYDWLRQ RI SXPSV
VKRXOGEHFRPSOHWHGLQWKHIROORZLQJIRUP
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7KHVHFRQGFRQVWUDLQW JXDUDQWHHV WKDW LQFDVHRI LWKSXPSVWDWLRQDFWLYDWLRQ WKH IORZDORQJ WKHSXPSLQJDUF
VWDUWLQJIURPVWDWLRQLZLOOEHHTXDOWRLWVFDSDFLW\3L7KHWKLUGFRQVWUDLQWLPSRVHVDQXSSHUERXQGWRWKHDFWLYDWLRQ
VWRUDJHOHYHO6MHTXDOWRWKHUHVHUYRLUFDSDFLW\.M7RFRPSOHWHWKHPXOWLSHULRGPRGHOZLWKWKHVHFRQVWUDLQWVLW LV

















6DUGLQLD5HJLRQ:DWHU 3ODQ K\GURORJLFDO LQIORZV LQ WKH UHVHUYRLUV KDYH EHHQ UHFRQVWUXFWHG IURP  WR 
0RUHRYHUDVWXG\DVEHHQPDGHLQRUGHUWRHYDOXDWHLQIOXHQFHVRQKLVWRULFDOGDWDRIFOLPDWHFKDQJHVRFFXUUHGLQODVW















WKHV\VWHPEXW LWFDQDGHTXDWHO\FRUUHVSRQG WRUHDOLW\DQDO\]LQJ IORZFRQILJXUDWLRQIRUYDOXHVGULYHQ LQSXPSLQJ
VWDWLRQV





&RGH 'HPDQGFHQWUHV 'HPDQG>P\HDU@ 'HILFLWFRVW>¼P@
' &LYLO6DUFLGDQR  
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EHHQ FRQVWUXFWHG FRQVLGHULQJ RQO\ WKH UHDO FRVWV QDPHO\ WKH XQSODQQHG GHILFLWV DQG SXPSLQJ FRVWV 7KH DQQXDO
SXPSLQJVWDWLRQVDQQXDODYHUDJHFRVWV>¼\HDU@LQWKHFRQVLGHUHGVFHQDULRVDUHWKHIROORZLQJ3 
3 3 3 
6FHQDULRDQDO\VLVRSWLPL]DWLRQFRQILUPVLWVSRWHQWLDOLW\DOVRFRQVLGHULQJWKLVSUREOHPZKLOHUHDFKLQJEDU\FHQWULF
YDOXHVDPRQJWKHDQDO\]HGK\GURORJLFDOVFHQDULRV7KHFRVWULVNEDODQFLQJKDVFRQWH[WXDOO\UHVWULFWHGGHILFLWULVNV
IRU WKH XVHUV DQG PLQLPL]HG WKH FRVWV RI WKH V\VWHP LQ VKRUWDJH FRQGLWLRQV 7KLV PHWKRG JXDUDQWHHV DOPRVW WKH
FRPSOHWHIXOILOOPHQWRIWKHZDWHUGHPDQGWKURXJKXQSODQQHGGHILFLWVPLQLPL]DWLRQDQGUDWLRQDOL]LQJHQHUJ\FRVWV

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